In this study, we used nationally representative data to compare the health care expenditures of immigrants and US-born individuals.
METHODS Survey Instrument
We analyzed data from the Agency for Healthcare Research and Quality's 1998 Medical Expenditure Panel Survey (MEPS). This survey is designed to provide nationally representative estimates of expenditures and health services for the US civilian noninstitutionalized population. 14 To provide estimates for specific priority populations, MEPS oversamples low-income families and ethnic minorities. MEPS data are compiled through information obtained from the Household Component, the Medical Provider Component, and the Insurance Component of MEPS.
In the MEPS Household Component, respondents use a computer-assisted program to report sociodemographic characteristics, health and functional status, use of medical care services, health insurance coverage, income, and employment. The MEPS Medical Provider Component supplements and validates information on medical care events reported in the Household Component by contacting providers and facilities identified by household respondents. The Medical Provider Component includes expenditure data from hospitals, outpatient medical providers, home health agencies, and pharmacies. We analyzed total health expenditures during 1998, including expenditures for several specific population subgroups and categories of health care. MEPS defines expenditures as the sum of payments for care provided during 1998. This figure includes payments such as out-of-pocket payments, insurers' payments, and imputed payments for free care received in public hospitals or clinics. The Agency for Healthcare Research and Quality uses weighted sequential hot-deck imputation 15 for
any missing values (for a respondent with missing data, values are imputed from the nearest preceding respondent in the sequence
The United States is a nation of immigrants. In 2000, the immigrant population of the United States was 28.4 million, 10.4% of the total population. 1 In one of the most comprehensive analyses to date on the costs and benefits of immigrants to the US economy, the National Research Council concluded that immigrants add as much as $10 billion to the economy each year and that immigrants will pay on average $80 000 per capita more in taxes than they use in government services over their lifetimes. 2 The Social Security Administration estimates that workers without valid social security numbers contribute 8. MEPS expenditure data include estimates of free care and bad debt in public hospitals or clinics. These imputed expenditure data are designed to account for payments, made from government budgets, that are not tied to specific patients. However, MEPS expenditure data do not cover uncollected liabilities, negotiated discounts, bad debt, and free care associated with private providers. 15 By some estimates, US hospitals (public and private) write off as much as $2 billion a year in unpaid medical bills to treat illegal immigrants. 18 Therefore, we performed a separate confirmatory analysis of MEPS total charges (rather than expenditures) for health care, which include free care delivered at any site. Charge variables should be interpreted with caution, because they do not represent actual dollars exchanged for services or the resource costs of those services. 15 To obtain data on the immigration status of respondents, we combined the Household We found that when these files were linked, 7.4% of the MEPS sample was omitted. This factor remains a limitation of the MEPS-NHIS merge, because no weighting adjustment was made for these missing individuals. Despite this limitation, the merging of these 2 national data sets is an accepted methodology. 20 An individual was defined as US born if he or she was born in one of the 50 states or the District of Columbia. All others were classified as foreign born. Foreignborn persons included naturalized citizens, permanent residents, visa holders, refugees, and undocumented immigrants. However, data on specific resident categories were not provided in the NHIS. For the purposes of this study, the terms "foreign born" and "immigrant" were considered to be synonymous.
Statistical Analysis
To obtain nationally representative estimates, we used person-level weights (which reflect population distributions and account for each household's probability of selection), ratio adjustment to national population estimates at the household level, and adjustment for nonresponse. Because population estimates may be unstable if cells have fewer than 100 respondents, we combined such small cells with other subgroups for our analyses. 21 To obtain estimates of variability, we used a Taylor Series estimation approach with the SUDAAN software package. 22 We performed χ 2 analyses to examine the distribution of categorical variables among immigrants and US-born persons. We used t tests to compare mean per capita health expenditures among groups.
To obtain estimates of health expenditures adjusted for potential covariates, we used the Rand Health Insurance Experiment 2-part regression model. [23] [24] [25] This model is used to analyze heteroscedastic and highly skewed data such as health care expenditures (many people report no health care expenditures). The model uses an initial multivariate logistic regression to predict the probability of having any expenditure. This probability is multiplied by the predicted log-transformed expenditure of any individual with nonzero expenditures (as determined from a multivariate linear regression model of individuals with nonzero expenditures). For this 2-part model, we used SUDAAN statistical software, which allows adjustment for complex survey design.
Covariates in the 2-part model included the following: age (analyzed as both a continuous and a categorical variable), gender, race/ethnicity, family income (dichotomized as either < 200% or ≥ 200% of the federal poverty level [FPL] ), education, insurance status, self-reported health status, residence in a metropolitan statistical area, and geographic region. In preliminary models, we found that after adjustment for other covariates, gender, education, geographic region, and metropolitan statistical area were no longer significant predictors of health care expenditures, nor did they improve the model fit. They were therefore excluded, leaving the following covariates in the final regression models to predict expenditures: age (as a continuous variable), race/ethnicity, insurance status, family income, and selfreported health status. Additionally, we explored the possibility of interactions of the covariates with immigrant status. We found a significant interaction between immigrant status and race/ethnicity, and therefore included an interaction term in the multivariate regression analyses.
As in other studies, 26, 27 we used smearing factors to retransform the final estimates 28, 29 and calculated standard errors for predicted expenditures, using bootstrapping with 2000 iterations. 30 We also conducted a stratified re- 
RESULTS
In 1998, immigrant health care expenditures were $39.5 billion (SE = $4.0 billion), or 7.9% of the US total. This figure included $25.0 billion (SE = $3.4 billion) in payments made by private insurers on behalf of immigrants, $2.8 billion (SE = $0.4 billion) paid directly by immigrants, and $11.7 billion (SE = $1.7 billion) paid by government sources. US-born individuals (90% of the population) accounted for 93% of private insurer expenditures and 92% of both government and out-of-pocket payments.
We found that immigrants differ from USborn persons in demographics, unadjusted per capita health expenditures, and adjusted health expenditures. Demographic data are presented in Table 1 . Immigrants overall were younger, although the immigrant population contained a lower proportion of children than did the US-born population. In addition, compared with US-born persons, immigrants had lower incomes and educational attainment and lower self-reported health status, and were more likely to live in the West, the Northeast, and urban regions.
Unadjusted per capita total health care expenditures were lower for immigrants than Note. Data are from the 1998 Medical Expenditure Panel Survey and the 1996-1997 National Health Interview Survey. *P < .05; **P < .01; ***P < .001 (for comparison between immigrants and US born).
for the US born across all age groups (the difference for those 65 years and older was not statistically significant) ( Table 2 ). For example, per capita expenditures of immigrant children younger than 12 years were 49% lower than those of US-born children, and expenditures of immigrant children aged 12 to 17 years were 76% lower than those of USborn adolescents. The differences in expenditures between immigrants and nonimmigrants were substantially greater for men than for women. Poorer immigrants and immigrants with government insurance had lower expenditures than did the poorer US born and the US-born publicly insured.
In Figure 1 , we present percentile distributions of total health care expenditures, comparing US-born persons and immigrants. Total health care expenditures for both groups were highly skewed. The median total expenditure for health care was $1563 for US-born persons versus $1163 for immigrants (P < .0001). For all deciles shown, health care expenditures for US-born individuals were significantly higher than those for immigrants. In the lowest 3 deciles of health care expenditures, immigrants had no reported expenses. In the top decile, US-born individuals had expenditures that were $1342 higher than those for immigrants in 1998.
In our 2-part multivariate logistic regression model, immigrants had a lower probability of expenditures and a lower probability of expenditures for emergency care, office-based visits, and prescription medications than USborn persons (data not shown).
Adjusted expenditures were lower for all immigrants than for all US-born persons across all expenditure subgroups (Table 3) . Health care expenditures for immigrants averaged $1139 per person in 1998, compared with $2546 for US-born persons (P < .0001). Immigrants also had lower adjusted expenditures for emergency care, office-based visits, outpatient visits, inpatient visits, and prescription drugs. Our confirmatory analysis of charges rather than expenditures found virtually identical trends (data not shown).
We also performed a multivariate analysis of health care expenditures stratified by insurance status and income. Per capita total expenditures of insured immigrants (those with any private or public insurance) were 52% lower than those of insured US-born individuals; expenditures for uninsured immigrants were 61% lower than those for the US-born uninsured. In a subgroup analysis limited to persons with public coverage, per capita expenditures of publicly insured immigrants were 44% lower than those of US-born persons who were publicly insured ($2774 
FIGURE 1-Percentile distributions of total 1998 health care expenditures of US-born persons and immigrants residing in the United States in 1998.
were 53% lower than those of higher-income US-born persons; health care expenditures of lower-income immigrants (those with incomes < 200% of the FPL) were 60% lower than those of lower-income US-born individuals. Similar patterns were seen in analyses of expenditures for emergency care, office-based visits, outpatient visits, inpatient visits, and prescription drugs stratified by insurance and income status.
Immigrant children were much more likely than US-born children to be uninsured (29% vs 9%, P < .0001) or publicly insured (31% vs 20%, P < .0001). However, immigrant children's rates of public coverage were disproportionately low compared with the same children's poverty rates; 43% of immigrant children lived in low-income families, compared with 23% of US-born children (P < .0001).
Results of the unadjusted and adjusted models for children are shown in Table 3 . Expenditures for total health care, office-based visits, outpatient visits, inpatient visits, and prescription drugs were markedly lower for immigrant children than for US-born children. However, per capita emergency department expenditures were more than 3 times higher among immigrant children than among USborn children.
We performed a stratified analysis by insurance status and income of children's health care expenditures. Health care expenditures for insured immigrant children were 60% lower than those for insured US-born children. Health care expenditures for uninsured immigrant children were 86% lower than those for uninsured US-born children. Expenditures among higher-income immigrant children were 53% lower than those among higher-income US-born children. Expenditures of immigrant children in lower-income brackets were 84% lower than those of lower-income US-born children.
We also estimated health care expenditures among all US-born persons and immigrants according to race/ethnicity. As shown in Table 4 , after multivariate adjustment, nonHispanic Whites had the highest per capita expenditures, whereas Hispanics and Asians had the lowest per capita expenditures. Health care expenditures were similar for USborn and immigrant Asians. In contrast, adjusted health expenditures for immigrant nonHispanic Whites, non-Hispanic Blacks, and Hispanics were lower than those for US-born individuals from these groups.
DISCUSSION
Immigrants have less access to health care and less health care use than do US-born individuals, as reflected in their lower health care expenditures. Studies have shown that insurance coverage increases access to care and thus utilization of care, as well as improving health outcomes. [33] [34] [35] In our study, we found that per capita health care expenditures for immigrants in 1998 were far lower than expenditures for the US born. In addition, among adults and children enrolled in publicly financed insurance programs, immigrants had lower per capita publicly-financed health care expenditures than did the US born. We also found grave disparities in expenditures among most racial/ethnic groups, particularly among immigrants who were non-Hispanic White, non-Hispanic Black, or Hispanic. When stratified by age, immigrants in every age group but 65 years and older had health care expenditures that were 30% to 75% lower than those for US-born persons. Disparities among children were greatest, particularly among adolescents 12-17 years old. Combined with our finding of higher per capita emergency department expenditures for immigrant children, our data suggest that access to routine and ongoing care may be especially problematic for immigrant children. These findings are consistent with those of a 1999 study using NHIS data 36 that showed foreign-born children were 5 times more likely than US-born children to lack a usual source of health care. Ku and Matani 37 found that noncitizen children were less likely than citizen children to have made both ambulatory and emergency department visits. Like Ku and Matani, we found a significantly lower mean number of emergency department visits among immigrant children than among US-born children (data not shown); however, per capita emergency department expenditures for immigrant children were significantly higher because immigrant children's costs per visit were much higher. This finding suggests that immigrant For children, mean per capita expenditures were predicted by a 2-part model with adjustments for age, race/ethnicity, poverty level, insurance status, parent-reported health status (whether a child resisted illness well and whether a child performed age-appropriate social roles), and a term for the interaction of immigrant status and ethnicity. *P < .05; **P < .01; ***P < .001 (for comparison with US born).
children may be sicker when they arrive at the emergency department. The higher emergency department expenditures we found for immigrant children probably reflect poor access to primary care (as evidenced by such childrens' low outpatient, office-based visit health expenditures). Some of our findings may be explained by the limits that the 1996 welfare reform legislation 38 Before 1996, all legal permanent residents and other legal immigrants had the same access to public benefits, including Medicaid, as did US citizens. However, welfare reform and other policies established a 5-year ban on Medicaid eligibility for nonrefugee immigrants entering the United States after August 1996. The reform also stated that the income of immigrants' sponsors would be counted in determining eligibility and that sponsors could be held financially liable for public benefits used by immigrants. These policies created confusion about eligibility and appeared to lead even eligible immigrants to believe that they should avoid public programs. Even in states that have attempted to continue public insurance for immigrants, lack of awareness of eligibility for these programs remains a problem. 41 Our findings remained robust even after adjustment for health insurance status, suggesting that immigrants compared with the US born, face additional unmeasured access barriers, including cultural and linguistic barriers. [42] [43] [44] As an example 1 study at an innercity clinic found that 1 in 9 immigrant parents reported that they had not brought their children in for care because they felt that the medical staff did not understand Latino culture. 45 Additionally, among the 5-10 million immigrants residing in the United States who are undocumented, fear of deportation is a barrier. 46 Our finding of lower health care expenditures among immigrants cannot be explained by free care. The MEPS captures free care (and bad debt) in public (but not private) institutions as expenditures; the MEPS captures free care at any site as a charge. Our chargebased analysis yielded results very similar to those of our primary, expenditure-based analysis, indicating that adjustment of expenditure data for free care at private institutions would not change our results. This conclusion is also supported by a recent study that found no relationship between a state's uncompensated care burden and its percentage of noncitizen immigrants. 47 The deficit of care among immigrants is probably not because of less need; immigrants in our study had slightly worse self-reported health than US-born persons. However, these omitted out-of-country expenditures could not be viewed as a burden on the US health care system. MEPS also omits expenditures for medical care received by institutionalized persons (including nursing home residents) and for nonprescription drugs. Studies have consistently found that racial/ethnic minority populations reside in nursing homes less often than do nonHispanic Whites. 48 Our findings show that widely held assumptions that immigrants are consuming large amounts of scarce health care resources are invalid; these findings support calls to repeal legislation proposed on the basis of such assumptions. The low expenditures of publicly insured immigrants also suggest that policy efforts to terminate immigrants' coverage would result in little savings. In addition, lower health care expenditures by immigrants suggest important disparities in health care use, especially for children. Immigrant children will grow up to become a major segment of the US workforce in the coming years. Ensuring access to health services needed for proper growth and development should be a national priority. Policies that may improve immigrants' access to care include providing interpreter services, ending restrictions on Medicaid and State Children's Health Insurance Program eligibility, improving employer-provided coverage for immigrant workers, and implementing universal national health insurance. 49 Our study lends support to these and other initiatives aimed at reducing and ultimately eliminating disparities in access to and use of health services.
